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CHAPTER I 
INTRODUCTION 
Significance and Justification of the Problem 
Bearing Sales is an unincorporated firm founded in 
Great Falls, Montana, by Mr. Stanley Jorgensen, in July 1962. 
By the fall of 1969, Mr. Jorgensen felt that his bearing 
specialist business had outgrown the facilities at l|.00 Central 
Avenue West. He sought advice as to the amount of growth 
that his business might realize during the next five to ten 
years. A five year sales growth projection was the analysis 
1 
of this paper. 
In attempting to solve Mr. Jorgensen's problem, this 
study was concerned with the growth at Bearing Sales since 
establishment in 1962. Growth projections for the firm were 
made covering the next five years based on the trend in the 
data available. Current data dealing with bearing distribut­
or sales, and past trends in industrial sales and value of 
product shipments were studied. Particular emphasis was 
placed on general growth trends at Bearing Sales (type and 
number of customers, products sold, marketing area, and 
dollar value of sales). 
1 Interview with Mr. Stanley Jorgensen, December 23, 196% 
1 
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Statement of the Problem 
The analysis attempted to show that the total value 
for all anti-friction bearing shipments will grow at a five 
percent rate over the next five years, and that growth in 
the sale of replacement bearings was similar to the growth 
in durable goods and total industrial production for the 
same time span. 
Limitations, Assumptions, and Definitions 
Use of durable goods and total industrial production 
data were considered to be relevant proxy indicators since 
bearing industry sales are mainly to the automotive, air­
craft, agriculture, and other machinery and equipment indus-
p 
tries. 
Census data was used in this study where it was avail­
able. Data on total bearing sales and replacement bearing 
sales was available for the United States only since I963. 
There are no data available by state or from competing whole­
salers or retailers on bearing distributors. 
To clarify the meaning of various terms used throughout 
the bearing industry, and in this paper, the following 
definitions are given: 
^U. 8. Dept. of Commerce, U. S. Business and Defense 
Services Administration, Patterns of Industrial G-rowth; 
Shipments of Anti-Friction Bearings, 195^"1967 (Washington? 
D.C.: U.S. Dept. of Commerce, January, 1969) 
3 
1. Bearing Specialist. A franchised dealer for vari­
ous bearing manufacturers who is primarily engaged 
in retailing bearing products, power transmission 
equipment, and related materials on his own 
account. 
2. Anti-friction Bearing. A roller bearing or ball 
bearing.^ 
3. Bearing Industry. Includes establishments primari­
ly engaged in the manufacturing of ball and/or 
roller bearings and parts. Power transmission 
equipment may be a secondary product. 
[(.. Wholesale Trade. "Includes establishments or 
places of business primarily engaged in selling 
merchandise to retailers, to institutional, 
industrial, commercial, and professional users, or 
to other wholesalers, or in negotiating as agents 
in buying merchandise for or selling merchandise 
to such persons or companies. 
The several types of anti-friction bearings are shown 
in Chart 1. Each bearing consists of a circular group of 
steel rollers or balls, revolving between two raceways, and 
consists of four principal parts; 1) cone or inner race; 2) 
cup or outer race; 3) ball or rollers between the cup and 
cone; and I4.) cage to keep rollers or balls in position. 
There are five general types of anti-friction bearings: 1) 
angular contact ball; 2) radial ball; 3) ball thrust; I4.) 
3u.S. Dept. of Commerce, Bureau of the Census, Census 
of Business, Vol V, Wholesale Trade Area Statistics. Montana 
(Washington, D.C.: Government Printing Office, 1963/ 
^The Random House Dictionary of the English Language 
(New York, Random House, 1966) 
^U.S. Dept. of Commerce, Bureau of the Census, Census 
of Business, Vol V, Wholesale Trade Area Statistics, Montana 
(Washington, D.C.: Government Printing Office, 1963) 
4 
straight roller; and 5) tapered roller bearings.& 
Description of the Area Under Study 
Main emphasis of this study was placed on the period 
i960 to 1967 since Bearing Sales was established in mid 
1962, and national census business data were only available 
up to 1967. Some information used in deriving trend lines 
was gathered back to 1955» so a sufficiently long period of 
time was used to eliminate short-term sales fluctuations. 
^Anti-Friction Bearings (Canton, Ohio: The Timken 
Roller Bearing Company, 1966) pp. ^-5. 
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CHART 1 
Five General Types of Anti-friction Bearings 
(Center Cut Profile) 
ANGULAR CONTACT BALL BEARING 
RADIAL BALL BEARING 
BALL THRUST BEARING 
' / / / / / /  
STRAIGHT ROLLER BEARING 
TAPERED ROLLER BEARING 
CHAPTER II 
REVIEW OP THE DATA AVAILABLE 
General Economy of the Sixties 
Following the recession of 1957-58» the national 
economy moved into what had been anticipated as the "soaring 
sixties." By 1968, the Gross National Product was $865.7 
billion, up from $503«7 billion in 1960.^ Dollar value of 
national output of goods and services rose 50 percent from 
i960 to the end of the decade. The median family income 
rose from $6,350 to over $8,000 per year, in 1967 constant 
dollars,by 1969. Corporate after-tax profits almost doubled 
during the sixties as total business investment increased 
from $[|.8 billion in I960 to almost $100 billion in 1969.^ 
For the bearing industry to keep pace with the economy, 
advancing technology, increased plant capacity, and new capi­
tal investment were needed. 
Bearing Manufacturing Industry in the Sixties 
While the economy showed good growth after the 1957-58 
^U.S. Dept. of Commerce, Office of Business Economics, 
Business Statistics; 1969 (Washington, D.C.: Government Print-
ing Office, Sept. 1969) 
^U.S. Dept. of Commerce, U.S. Industrial Outlook for 
1970 (Washington, D.C.; Government Printing Office, 1970) p. ix. 
6 
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recession, the bearing industry did not show signs of in­
creased growth until late 1961. Demand for bearings was 
well below capacity, and an industry-wide price rise was 
made. By mid-August, sales began to rise in spite of the 
3 price rise.^ 
The number of manufacturers increased steadily from 
6i|. in 1963 to 96 in 1969.^ As larger manufacturers began to 
diversify operations, many large and medium-sized manu­
facturers merged with, or acquired other bearing^manufacturers. 
As an example, three of the largest anti-friction bearing 
manufacturers as listed in the Fortune $00 (Timken Roller 
Bearing Co., Federal-Mogul Corporation, and Hoover Ball and 
Bearing Co.), had 28 separate acquisitions between 1950-
1969. Twelve of these acquisitions were made after 196I|.. 
Sales progress made by these three leading bearing manu­
facturers since 1955 is shown in Chart 2. 
Anti-friction bearing shipments between 1958-1969 
increased 88 percent. Of 751*3 million units manufactured 
in 1967, ball bearings accounted for 55 percent; roller 
^"Bearing Market is Firming," Iron Age, September 21, 
1961, p. 12L|.. 
^U.S. Dept. of Commerce, U.S. Industrial Outlook for 
1970 (Washington, D.C.: Government Printing Office, 1970) 
p. 281. 
^Standard and Poor's Corporate Records (New York: 
Standard and Poor's Corporation, 1970) Index F-K, pp. 2343-4 
& 9166-7; Index T-Z, pp. 6II7-8. 
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bearings, I1J4. percent; and plain spherical bearings, one per­
cent. Total shipments since I960 for all anti-friction 
bearings increased at an average annual rate over five per­
cent, generally following production trends of four principal 
industrial users. Annually, the automotive industry pur­
chases between 35-i|-0 percent of total shipments; agricultural 
machinery, 1$ percent; the aircraft industry, 10 percent; and 
manufacturers of other machinery, instruments, and equipment, 
35 percent.^ Total shipments of anti-friction bearings be­
tween 1958-68 as compared with total manufacturers' sales of 
motor vehicles and parts, and aerospace vehicle net sales, 
receipts, and billings, are shown in Table 1 and Chart 3. 
The automotive and aerospace industries collectively account 
for approximately $0 percent of total bearing industry output. 
Production growth in the late fifties and during the 
sixties changed as industrial demand for bearing products 
changed. Higher horsepower motors and larger and more 
rugged construction and agricultural equipment needed better 
bearings. One bearing manufacturer made this observation 
about one of these new industries; "Space is opening a whole 
7 
new market for bearing manufacturers." Research and develop­
ment departments were created by bearing manufacturers to 
^TJ. S. Dept. of Commerce, U.S. Business and Defense 
Services Administration, Patterns of Industrial Growth; 
Shipments of Anti-Friction Bearings, 193^-1967 (Washington, 
D.C.; U.S. Dept. of Commerce, January, 1969) 
^Bearing Buyers Turn to Space," Iron Age, November 2, 
1961, p. 106. 
TABLE 1 
Comparative Chart of U.S. Anti-Friction Bearing Shipments, Manufacturers' Sales of 
Motor Vehicles and Parts, and Aerospace Vehicle Sales (Net), Receipts, or Billings 
($ Million) 
Anti-Friction Manufacturers' Sales of Aerospace Vehicle 
Year Bearings Motor Vehicles and Parts Sales, etc.# 
1958 588 21,440 11,470 
1959 8ll(. 27,454 11,255 
I960 769 30,910 10,997 
1961 739 26,776 14,948 
1962 859 33,718 15,972 
1963 899 37,175 16,407 
1961; 983 38,550 16,686 
1965 1,085 47,665 17,016 
1966 1,210 
1,161 
47,140 20,227 
1967 43,096 23,444 
1968 1,169 47,638 25,592 
^Starting in 1961, figures were based on reports from all companies known to 
manufacture complete aircraft, space vehicles, missiles, and selected parts. 
Prior to 1961, figures were for complete aircraft, engines, and propellers 
and included their missile and space vehicle operations; estimated difference 
being 20%. 
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CHART 3 
Comparison Chart of Total U.S. Shipments of Anti*frio.tion Bearings 
(1958.1968). Manufacturers» Sales of Motor Vehioles^d Parts^ 
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help solve the problems of change in the industry. Miniatur­
ization, temperature, speed, and specialization became sig­
nificant industrial words. Special metals and techniques 
were developed for use where they had not been previously, 
such as in nuclear reactors and in sea water pumps and 
8 valves. 
Today, miniaturized bearings are used extensively in 
many products including jet aircraft, nuclear submarines, 
missiles, computers, and new radio telescopes. New synthetic 
materials such as woven Teflon (Polytetrafluoroethylene), and 
DuPont Nylon were developed for use in machinery with light 
load capacity, slow speed, or infrequent use.^ Additionally, 
new engineering service departments were established to 
handle the special needs of bearing users. 
Other nations have also increased their bearing pro­
duction for export and domestic use, consequently, bearing 
imports by the U.S. between 1960-1969 grew from $10 million 
to $61j. million. Total world exports from other countries 
increased almost 5^ percent between 1962-1967 while U.S. 
exports as a percentage of total world exports dropped from 
^"Bearing Industry Predicts Big Things for Coming 
Year," Iron Age, January 16, 1969, p. 22. 
^Letter from the Haas Corporation, January 26, 1970. 
^^Cathey, P.J., "Production Research Proves Out in 
Manufacturing Advances," Iron Age, July 29, 196^, pp. 90-92. 
13 
2l|. percent to 22 percent. 
Foreign imports into the United States have hit hard­
est in the miniature and precision bearing markets. The 
chief competitors are Japanese manufacturers. With their 
low labor costs, Japanese manufacturers can use the same 
priced material as U.S. manufacturers and produce miniature 
12 and pressure bearings at less expense. 
Foreign miniature bearing exports presently account for 
I4.2.7 percent of the United States' total miniature bearing 
market. While foreign exports are aimed mainly at the U.S. 
miniature bearing market, U.S. exports are generally of a 
size and type not manufactured abroad. Many large bearing 
manufacturers have production facilities overseas. Yet U.S. 
bearings are exported mainly for use in equipment and machinery 
13 exported from the United States. 
Bearing Distribution Industry in the Sixties 
Growth in Bearing Manufacturing has been experienced 
as much in the replacement bearing market as in the original 
equipment bearing market since production increased in the 
sixties. Replacement bearing sales remained at slightly 
^^U.S. Dept. of Commerce, U.S. Industrial Outlook for 
1970 (Washington, D.C.: Government Printing Office, 1970) 
p. 283. 
l^ibid. 
^^Laronge, M.N., "Life and Death Race," Iron Age 
February 27, 1969, pp. ij-8-[).9. 
14 
more than a fifth of the total value of bearings shipped 
since 1963, when the Department of Commerce first made a 
breakdown between original and replacement bearing shipments. 
The majority of all bearing shipments in the U.S. are 
to original equipment manufacturers; twenty percent are 
merchandised through bearing distributors as replacement 
bearings in equipment. With more automobiles, airplanes, 
and pieces of machinery with moving parts in the United 
States today than ever before, complete automotive or machinery 
replacement is extremely expensive and impractical. Bearing 
distributors are in business to provide replacement bearing 
service. Total, original, and replacement bearings as a 
percentage of total shipments are shown in Chart ij., with 
actual dollar figures for bearings by end-use shown in 
Chart 
Replacement bearing shipments during the sixties re­
mained at approximately 20 percent of total market value. 
By 1968, total value of U.S. replacement bearing shipments 
was $255»898,000. In 1958, only 10 years before, the total 
value for all bearings (original and replacement) in real 
.S. Dept. of Commerce, U.S. Business and Defense 
Services Administration, Patterns of Industrial Growth; 
Shipments of Anti-Friction Bearings. 195#-67 (Washington. D.C.: 
U.S. Dept. of Commerce, January, 1969) 
15 
CHART 4 
U.S. Shipments of Anti-friction Bearings by End-Use as a 
Percentage of Total Shipments, 1963-1968 
I 
1963 1964 1965 1966 
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CHART 5 
Total (J.;:. Shipments of Antl-frlctlon Bearings by End-Use, 19^3-196? 
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dollars was $587)533>000> slightly more than double the 1968 
replacement bearing value. 
Montana Wholesale Trade in the Sixties 
The U.S. Department of Commerce, 1967 Census of Whole­
sale Trade classifies bearing distributors (SIC 5085) as 
merchant wholesalers. Merchant wholesalers are "establish­
ments primarily engaged in buying and selling merchandise 
on their own account . . . included here are . . . industrial 
distributors ..." 
A comparison of Montana's only two Standard Metropolitan 
Statistical Area (SMSA) was in order since two of the three 
bearing distributors in Montana are located there. Billings 
SMSA consists of the entire Yellowstone County and Great 
Falls SMSA consists of all Cascade County. Population in 
Billings SMSA in I960 was 79,016; Great Palls SMSA was 
73,14.18.^^ The population of Billings is presently 87,367; 
Great Palls is 8l,80^.^^ Great Falls SMSA remains about 
^^U.S. Dept. of Commerce, U.S. Business and Defense 
Services Administration, Patterns of Industrial Growth; Ship­
ments of Anti-Friction Bearings, 1958-67 (Washington, D.C.: 
U.S. Dept. of Commerce, January, 1969) 
^^U.S. Dept. of Commerce, Bureau of the Census, I960 
Census of Population-Montana (Washington, D.C.: Bureau of the 
Census, September, 1970) 
^^U.S. Dept. of Commerce, Bureau of the Census, U.S. 
Census of Population 1970-Montana (Washington, D.C.: Govern-
ment Printing Office, 1961) 
18 
5,600 persons less than Billings SMSA as it did in I960, but 
wholesale trade establishments for each area have shown 
considerable differences. Billings SMSA in 1958, 1963, and 
1967 had wholesale establishments numbering 21^, 2I4.7, and 
258 respectively, while Great Falls SMSA for the same period 
had 169, 160, and I60. Billings wholesale establishments 
increased by 1|.3 over the ten year period. There was a de­
crease of nine in the Great Falls SMSA. Total sales for 
Billings SMSA during 1958» 1963, and 196? were $217,01^5»000; 
$206,813,000; and $266,673,000; an increase of $14.9,628,000 
between 1958 and 1967.^^ This was an average sales per 
establishment of $1,009,512 in 1958 and $1,033,616 in 1967, 
a two percent increase per establishment over the period. 
Total wholesale trade sales in Great Falls SMSA during 
the same three years were $90,267,000; $1^2,303,000; and 
$220,661,000. This $130,79^,000 increase represented a l58 
percent increase per establishment, considerably higher than 
that of Billings SMSA.^"^ 
Total wholesale trade increased considerably between 
1963-1967 for the total U.S., Montana, Cascade County, and 
Great Falls. The number of establishments and amount of 
S. Dept. of Commerce, Bureau of the Census, Census 
of Business, Vol. V. Wholesale Trade Area Statistics, Montana 
(Washington, D.C.: Government Printing Office, 1963 and 1967) 
19 U.S. Dept. of Commerce, Bureau of the Census, Census 
of Business, Vol. V, Wholesale Trade Area Statistics, Montana 
(Washington, D.C.: Government Printing Office, 1963) 
19 
sales is indicated in Table 2. 
Significant Construction Projects in 
the Great Falls Area in the Sixties 
The U.S. Air Force Minuteman Missile Project at Malrti-
strom APB, was a major construction project during the 
sixties. Construction began in 1961 but was not completed 
until 1967. It involved the use of numerous pieces of large 
and small construction and engineering equipment, all of 
20 which were heavy users of various types of bearings. The 
Interstate l5 road construction project was also in progress 
during the sixties with 207.8 cumulative route miles com­
pleted as of December 3I, 1969. Construction was from the 
Helena urban area to the Canadian border at Sweetgrass. 
Large pieces of earth moving equipment, surfacing equipment, 
trucks, mulch-making equipment and power tools were used in 
the road construction. This type of equipment uses many and 
21 varied types and sizes of bearings. 
New office building construction in downtown Great Falls 
and the building of the Valu-Mart, Westgate, and Holiday 
Village shopping centers were carried out. Construction 
along 10th Avenue South, including City Motors, Bison Motors, 
20 Personal interview with Captain Larry Mathieson, 
SATAF, Det. 29, SAMSO, and Sgt. Roger Duchein, 3l|.l Strategic 
Missile Wing Historian, Malmstrom APB, Montana. 
^^Montana 1969 Federal Aid Road Log (Helena, Montana: 
Montana State Highway Commission Planning Survey Section, 
December 31, 1969) pp. 14.-6. 
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TABLE 2 
Total Wholesale Trade: 1958, 1963 and 1967 
1958 
Dollar Number 
Sales of 
(1000) Est. 
United States 
Montana 
Cascade County 
Great Falls 
285,726,90^ 287,043 
762,943 N/A 
N/A N/A 
N/A N/A 
Sources: U.S. Dept. of Commerce, Bureau of the Census, 
Census of Business, Vol. V, Wholesale Trade Area 
Statistics, Montana" (Washington, D.C.: Government 
Printing Office, 1963 and 1967). 
U.S. Dept. of Commerce, Bureau of the Census, 
Statistical Abstract of the United States 
(Washington, D.C.: Government Printing Office, 
1969) pp. 76i|--S and 1970, p. 744-8. 
21 
TABLE 2--Continued 
1963 1967 
Dollar Sales io Number 
Sales Change of 
(1000) 1958-63 Est. 
Dollar Sales % Number 
Sales Change of 
(1000) 1963-67 Est. 
358,385,749 +25 308,177 
844,249 +11 1,590 
142,303 N/A 160 
132,738 N/A 133 
459,476,000 +19 311,464 
1,081,494 +28 1,509 
220,661 +55 160 
203,342 +53 127 
22 
many restaurants, and Holiday Inn were undertaken during the 
sixties. U.S. Corps of Engineers projects in the Great Palls 
area and at Malmstrom APB (new dormitories, administrative 
buildings, weapons storage area, etc.) used construction 
machinery which aided in the sale of replacement bearings. 
Construction equipment used by the Boeing Company during 
modification projects at Malmstrom APB required the use of 
bearings. 
These projects are mentioned because they occur 
irregularly, but have a large impact when they do. Parming, 
construction, automobile repair, mineral processing, and 
transportation generate a more consistent bearing market. 
Smelting machines in the Anaconda Copper Company's Great 
Palls Plant are an important bearing market. Construction 
companies in this area use equipment having a high bearing 
content as do railroad locomotives and cars, and oil refinery 
machinery. Every business, industry, and individual that 
owns or operates gasoline or electrically-powered engine 
equipment uses bearings of the type under consideration in 
this study. 
The Bearing Sales Company 
Prehistory and Establishment.--Prior to July 1962, 
Montana had only two bearing specialists (distributors). 
Bearing Supply Company of Billings, and Industrial Bearing 
Company of Missoula. These companies, established after 
23 
World War II, carry all major bearing lines. Their long 
distance from Great Falls customers prevented them from 
serving the market well. 
Automobile bearings during the period could be pur­
chased only from local automobile dealers. Farmers pur­
chased bearings through implement dealers, but no one dealer 
handled all types of bearings. In July 1962, Bearing Sales 
was established, thus enabling customers to buy almost any 
bearing at one location no matter what the piece of equipment. 
Product Lines Carried by Bearing Sales.--Bearing Sales 
sells belts, chains, hose, brake linings, conveyor equip­
ment, electric and gear motors, flexible couplings, oil 
seals, sprockets, U joints, oil and lubricants, but bearings 
are the main line of merchandise. In I96I4., bearing purchases 
from manufacturers accounted for ij.8.2 percent of all items. 
By 1966, percent of all purchases were for bearings, 
but in 1969, only 52.1 percent. Since 196?, bearing purchases 
have averaged 53 percent of total purchases. A breakdown 
in sales for all products sold was not available since Bear­
ing Sales' records contain only total sale figures. 
Customers and Marketing Area.--Bearing Sales is a 
franchised dealer for fourteen different manufacturers of 
bearings, and carries the five main types of roller and ball 
bearings described in Chapter 1. As sales have increased. 
Bearing Sales has been expanded. Initial operations were 
carried on in a 1,^D0 square foot building. A converted 
MONTANA Inco.pofdied places of 25 000 100 000 
SUn<U<d Metropol.Un Sljl.sl.cjl Areas 
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dairy-product manufacturing building with 2,900 square feet 
was occupied subsequently. Operations today are in a new 
1|,000 square foot structure at 5ll~^th Avenue South, Great 
Falls, Montana. 
The sales territory extends as far south as Bozeman, 
west to a line from Helena and Browning, east to Lewistown 
and Glasgow, and north to the Canadian Border. Chart 6 is a 
map of Montana which shows Bearing Sales' marketing area. 
Since manufacturers do not stipulate any definite sales 
territory, the majority of sales are made according to how 
close a distributor is to the customer. Bearing Sales since 
the first few years of operation has not had any salesmen 
traveling to outlying areas. 
Customers were placed into ten different categories 
on the basis of the company's major business, i.e., construc-
22 tion, transportation, selling goods to other business, etc. 
This information was gathered from the accounts receivable 
ledger of Bearing, Sales to identify the number and location 
of their customers. There were jQZ customers in 83 cities 
and towns listed in the ledger. The number of customers, 
their location, and business category are indicated in Table 3» 
Farmers and grain elevators account for a larger per­
centage of unit sales than any other group, but may not 
22 Appendix Table 10 explains the nine industrial areas 
or categories. 
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TABLE 3 
Customers of Bearing Sales 
by City and Type of Business 
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TABLE 3—Continued 
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account for the largest volume of dollar sales (actual 
dollar sales for each customer are Incomplete in Bearing 
Sales' records. Construction and automobile repair combined, 
account for fewer customers than farmers and grain elevators, 
but Mr. Jorgensen says the former accounts for the largest 
dollar volume of sales. 
All customers were divided into four purchasing classi­
fications; excellent, good, average, and poor. Classifying 
was done by Bearing Sales according to volume and frequency 
of purchases, and dollar volume of purchases. Of 782 custo­
mers, 22 were considered excellent (2.8^), 106 good (13.6^), 
165 average (21.1^), and ij.89 (62.5^) poor customers. 
Next, total customers were plotted on a map of Montana, and 
an extra map of the same area was used to plot only good and 
excellent customers. To determine how close customers were 
to Great Falls and Bearing Sales, customers were grouped 50 
miles radius, 75 miles radius, 100 miles radius, 150 miles 
radius, and over l50 miles radius away from Great Falls. The 
area distribution of customers is shown in Maps 1 and 2. 
Of all Bearing Sales customers, 63 percent are within 
^^Explanation of customer classification: 
Poor eustomer--one or two purchases over two or 
three years. 
Average customer--occasional buyer, but could buy 
more. 
Good customer--regular customer who buys often. 
Excellent customer--regular customer, buys often 
and in large volume. 
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50 miles radius of Great Falls. Seventy-eight percent are 
within 75 miles, 91 percent within 100 miles, and 98 percent 
within 150 miles radius of Great Falls. Sixty-six percent 
of good and excellent customers are within 50 miles radius, 
76 percent with 75 miles, 90 percent less than 100 miles 
away, while the remainder are within 150 miles radius of 
Great Falls. 
The customer distribution for both groups is almost 
identical, with both groups having at least 98 percent of 
their customers less than 150 miles away from Bearing Sales. 
This is significant since the nearest distributor competitors 
are 166 road miles away in Missoula (over the Continental 
Divide) or about 220 miles away in Billings. 
Sales Trend at Bearing Sales. The compounded rate of 
growth in sales has been approximately 22 percent since 1963 
2 ̂ 
(first full year of operations). Between 1963-1966, the 
compounded annual growth rate was 38.2 percent, and from 
1966-1969 sales increased annually at 7-7 percent. The 
exceptionally fast rate of sale increase between 1963-1966 
was partially due to the newness of the business and nature 
of the economy and industry. A 7.7 percent annual growth 
rate is more realistic compared with the rate of industrial 
^^nion Road Map, Copyright, 1969 by Rand McNally and 
Company. 
^^See Appendix Table 5 for computation of compounded 
growth rate. 
3k 
growth. Bearing Sales had exceptional growth from the date 
of establishment in 1962, but the rate of growth was expected 
to level and a slight correction may be observed in 1966. 
It is assumed that this indicates a change in the longer 
term growth rate since the majority of the business which 
could be obtained from competitors was drawn away by Bear­
ing Sales prior to 1966. 
To determine if certain months contribute more to 
Bearing Sales' performance, sales per month (196^^1969) were 
divided into a seasonal index in Table I|.. Over the six-year 
period, January appeared as the poorest month, October next, 
December third, and November fourth. The seasonal index has 
shown February as the most favorable sales month with August 
second, July third, and May and June tied for fourth. 
Sales are high in July and August because sales are 
actively promoted to farmers and grain elevators for harvest. 
February is a good sales month since construction companies 
are returning from January vacation to repair equipment in 
anticipation of spring construction. In May and June, 
farmers are seeding, summer fallowing, and using equipment 
that has remained idle during the winter and early spring 
months. 
January appeared five out of the six years as the poor­
est sales month. According to Mr. Russel Jerimo (Bearing 
Sales employee), construction companies in the area give 
their men a vacation during January, then start up operations 
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TABLE if 
Computation of Specific Seasonal Indexes 
for Bearing Sales, 196[|.-1969, Ratio-to-Moving Average Method 
Sales 12-Mo. 2-Mo. Moving 
Year & (000) Moving Total of 12-Mo, 
Month TCST Total Moving Total 
196̂  
Jan $3.8 
Feb 7.8 
Mar 8.8 
Apr 6.3 
May 10.0 
Jun 5.8 
1965 
Feb 
80.8 
Jan i;.8 189.8 
7.6 97.3 199.4 
Mar 8.k 209.1 
Apr 8.8 A 220.6 
May 11.4 240.7 
Jun 
Jiy 
Jiy 6.3 qV'o 162.6 
Aug 7.5 81 ^ 163. 
Sep 6.8 Rt * o 162. 
Oct 7.3 qV 7 16k.9 
Nov 4.7 168.8 
Dec 5.7 ^ 177.6 
13.2 l \ l ' }  258.5 
11.1 274.3 
Aug 12.3 290.2 
Sep 11.7 313.6 
Oct 13.9 Vao'o 321.6 
Nov 18.2 334.7 
Dec 10.0 346.4 
1966 ^ 
Jan 16.3 355.1 
Feb 20.0 iftA ft 366.9 
Mar 11.4 378.3 
Apr 13.8 tqo's 382.0 
May 19.5 ll^a 374.4 
Jun 16.8 373.7 
Jiy 16.2 372.6 
Aug 19.0 tggr? 371.5 
Sep 16.4 379.4 
Oct 12.9 tgX'A 379.7 
Nov 11.6 369.5 
Dec 15.9 35^.6 
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TABLE II.--Continued 
Centered 12-Mo. Specific Sea- Adjusted 
Moving Average sonal Indexes 
TC SI SI 
6.77 .93 
6.80 1.10 
6.78 1.00 
6.87 1.06 
7.03 .66 
7.40 .77 
1164.0 1199.1 
7.90 .60 61.8 
8.30 .91 93.7 
8.71 .96 98.9 
9.19 .95 97.9 
10.03 1.13 116.4 
10.77 1.22 125.7 
11.42 .97 99.9 
12.42 .99 102.0 
13.06 .89 91.7 
13.40 1.03 106.1 
13.94 1.30 133.9 
14.43 .69 71.1 
1221.0 1199.1 
14.79 1.10 108.0 
15.28 1.30 127.6 
15.76 .72 70.8 
15.91 .86 84.5 
15.60 1.25 122.7 
15.57 1.07 105.1 
15.52 1.04 102.1 
15.47 1.22 119.8 
15.80 1.03 101.1 
15.82 .81 79.6 
15.39 .75 73.7 
14̂ 90 1.06 104.1 
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TABLE i4.--Contlnued 
Sales 12-Mo. 2-Mo. Moving 
Year & (000) Moving Total of 12-Mo, 
Month TOST Total Moving Total 
9.3 1̂ *3 3̂ 3.4 
25.9 351.8 
1967 
Jan 
Feb 
Mar 13.4 34^.8 
Apr 12.1 343.4 
May 11.0 342.2 
Jun 13.4 T70*8 342.9 
Jly 15.4 1708 341.6 
Aug 18.2 tZS'u 328.2 
Sep 14.2 323.0 
Oct 9.7 337.2 
Nov 13.6 T77  1 348.7 
Dec 14.6 -Lrr.i 352.9 
1968 T 7 Cf A 
Jan 9.3 181 0 356.8 
Feb 12.5 Ttq ^ 350.3 
Mar 21.6 tvA q 358.2 
Apr 18.1 359.7 
May 16.5 170 V 360.3 
Jun 12.1 Tvq ? 358.7 
Jly 20.6 361.4 
Aug 16.5 iQo 2 372.4 
Sep 13.8 Too'n 379.5 
Oct 11.6 Tq? ? 381.5 
Nov 12.3 p 387.4 
Dec 14.3 401.6 
^Jan 12.3 Pio'k 406.8 
Feb 20.5 pT̂  p 425.6 
Mar 20.7 p?? 1 438.3 
Apr 21.0 ppi'T) 452.1 
May 19.5 216'? 465.7 
Jun 23.3 007 I 473.8 
Jly 24.6 
Aug 21.3 
Sep 21.7 
Oct 17.5 
Nov 20.0 
Dec 14.7 
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TABLE Ij--Continued 
Centered 12-Mo. 
Moving Average 
TC 
Specific Sea­
sonal Indexes 
SI 
Adjusted 
SI 
1192.0 1201.3 
14.73 .63 63.4 
lil.66 1.76 177.6 
li|.53 .92 92.7 
14-31 .84 84.6 
14.26 .77 77.5 
14^29 .93 93.7 
14.23 1.08 108.9 
13.68 1.33 134.1 
13.46 1.05 105.9 
14.05 .69 69.5 
14.53 .93 93.7 
14.70 .99 99.7 
1162.0 
14.87 .62 64.1 
14.60 .85 87.8 
14.93 1.44 148.5 
14.99 1.20 123.8 
15.01 1.09 112.5 
14.95 .80 82.6 
15.06 1.36 140.3 
15.52 1.06 109.4 
15.81 .87 89.6 
15.90 .72 74.4 
16.14 .76 78.5 
16.73 .85 87.8 
16.95 .72 
17.73 1.15 
18.26 1.13 
18.84 1.11 
19.40 1.00 
19.74 1.18 
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TABLE I4.—Continued 
Average Sales per Month by the Moving-Average, 
I96I4.-I969, in Thousands of $ 
Position (1-12) 
Month Average by Month 
Jan 73.8 12 
Feb 120.6 1 
Mar 105.0 6 
Apr 100.0 7 
May 106.0 if. 
Jun 105.2 5 
Jly 108.8 3 
Aug 115.0 2 
Sep 97.8 8 
Oct 87.2 11 
Nov 89.I|. 9 
Dec 88.0 10 
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again in February. October, November, and December are slow 
because harvest is over and much farm and construction equip­
ment is put away for the winter. 
Regular trade from other businesses such as automobile 
repair, the Anaconda Company, etc., remained at about the 
same level throughout the year. The appendix indicates 
average sales and purchases for Bearing Sales to further 
emphasize the seasonal sales variations (Appendix Table 1, 
2, 3 J s-nd Graph 1). 
Trend in Durable Goods and 
Total Industrial Production 
Industrial production is a good indicator of economic 
growth since it is a physical volume index free of price 
changes. It is made up of three general groups: utilities, 
mining, and manufacturing. The latter is composed of non­
durable and durable type goods. Bearing manufacturing is 
represented by durable goods in total industrial production. 
Appendix Table 9 lists the nineteen separate durable and non­
durable goods subdivisions. The similarity of trends between 
durable goods and total industrial production is shown in 
Chart 7- This was due in part to durable goods being included 
as part of total industrial production. It was Important, 
since bearings are used by manufacturers of durable goods. 
Shipments are mainly made to automobile, agricultural, air­
craft, and instrument, machinery, and other equipment manu­
facturers. Power transmission equipment is also included 
under durable-goods manufacturing. 

CHAPTER III 
GROWTH PROJECTIONS MD CONCLUSIONS 
Growth Projections 
Based on past trends, growth projections look favor­
able in the bearing distribution industry for the next five 
5-3 percent a year since 1962, with total replacement bear­
ing shipment growth being 3.i|. percent between I963-68. 
Future growth will depend primarily on automotive, agricultur­
al, construction machinery, and aircraft production, and the 
level of economic activity in the machinery using industries. 
Monthly Labor Review, February 1971» pp. llij. and II8; 
The Wholesale Price Index for Machinery and Equipment of 
which ball and roller bearings are a part, increased at an 
average annual rate of 1.85^ per year thru 1970 (1957-59 = 100). 
The Industry Sector Price Index for Ball and Roller Bearings 
(SIC 3562) increased at an average annual rate of .68^ thru 
1970 (Dec 1966 = 100). Based on the growth in replacement 
bearing shipments (1963-68) of growth in total U.S. anti­
friction beari ' and growth at 
Price Index have only slight effect on the growth of sales. 
Growth has been generated from increased unit sales rather 
than price changes, and for this reason price index changes 
have not been reflected in growth trends. 
^ Total bearing manufacturing shipments increased 
Bearing Sales Industry Sector 
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Mr. Prank Timble, president of Bearing Specialists Association 
has said: "The bearing distribution business has experienced 
great expansion ... I believe from 1970 to 1975 the indus­
try will do as much business as was done in the previous ten 
„2 years." 
Automobile manufacturers, reflecting consumer demand, 
are producing more cars, and using more bearings. Passenger 
car production increased 23.3 percent from 6.7 million units 
in I960 to 8.2 million units in 1969, up 60.7 percent from 
1.2 million in 1960.^ 
Since I960, motorcycle registrations increased 295 per­
cent and total automobile, taxi cab, truck, and bus registrations 
by 1969 increased L\.3 percent. By 1968, buses drove an esti­
mated 615 million more road miles than in I960, while trucks 
and combinations drove 70.2 billion more miles.^ 
Civil aircraft shipments increased from 8,l8l units in 
i960 to 13,541 in 1969 (65 percent increase). If the present 
trend continues, aerospace vehicle sales by 1975 will approach 
$35 billion.^ 
2 
Frank B. Timble, "Are You Headed for Blastoff or 
Fizzle?", Industrial Distribution, October 1969, pp. 6i|.-65. 
^U.S. Dept. of Commerce, Bureau of the Census 
Statistical Abstract of the United States-1970 (Washington, 
D.C.: Government Printing Office, 1970) pT 544-
Îbid., pp. 542, 544, 557, 564, and 567. 
Îbid., p. 564. 
Some domestically produced bearings are sent abroad, 
while some bearings are imported. Most U.S. Durable Goods 
shipments abroad require replacement bearings made in the 
United States. Some U.S. Bearing Manufacturers do have 
production facilities in foreign countries. A large number 
of miniature bearings are imported for use in aircraft, 
instruments, and computers. Japanese and other foreign 
exporters have cut the percentage of domestically-produced 
miniature bearings used by half. This does not stop bearing 
distributors from Importing foreign-produced bearings. 
Distributors provide the best outlet for selling bearings of 
all types and sizes. 
Bearings are used in equipment to construct roads and 
build skyscrapers. In the past few months, home construction 
has been depressed due to high interest rates on mortgages. 
Since November 1970, the Federal Reserve Board has lowered 
the prime interest rate four times from seven to five and 
one-quarter percent. The banking industry in turn can lower 
its interest rate to corporations and other customers.^ 
In early December, 1970, and again on January 2, 1971, 
the Federal Housing Administration and the Veterans Admini­
stration announced cuts in the interest rate ceiling for FHA 
and VA backed mortgages. The one percent drop from November's 
eight and one-half percent high is expected by the Secretary 
^"Discount Rate Trimmed to by Reserve Board." Wall 
Street Journal, January 8, 1971, p. 3« 
4^ 
of Housing and Urban Development, George Roraney, to "un­
freeze some of the demand for homes from prospective buyers 
who have been waiting for a return to lower interest rates." 
Secretary Romney predicts that housing in 1971 will have a 
"banner year" as a result of interest rate cuts. Expendi­
tures by businesses for new plant and equipment and expendi­
tures in the home building trades, should increase. Table 5 
indicates the trend in new plant and equipment over the past 
few years. 
In the home, there are more new appliances and machines 
than ever before, some using moving parts to accomplish their 
function. While bearing distributors receive little, if 
any, sales from this group, this still has an effect on the 
bearing industry. To produce appliances for the home, ma­
chinery is needed that uses bearings. 
The foregoing represents various segments of the durable 
goods market of which bearings are a part. To show the simi­
lar patterns of growth between total durable goods, total 
shipments of anti-friction bearings, total replacement bear­
ing shipments, and the sales growth at Bearing Sales, Table 
6 and Charts 8, and 10 have been constructed. Table 6 
shows the growth in total durable goods, total U.S. shipments 
of anti-friction bearings, total replacement bearing ship­
ments, and growth at Bearing Sales during 1963, 1968-69, and 
7"Ceiling on Mortgages backed by PHA, VA, Again Cut by 
Agencies, to from Q%." Wall Street Journal, January 13» 
1971, p.2. 
Year 
I960 
1961 
1962 
1963 
1961; 
1965 
1966 
1967 
1968 
1969 
1970 
Sourc 
TABLE 5 
Total Expenditures for New Plant and Equipment, 1960-70 
(Billions of Dollars, Qrtly Data Seasonally Adjusted) 
Total 
Y X 
Total Weighted 
by Deviation 
XY 
Deviation 
Squared 
ir 
Long-Term Trend 
New Plant & Equip 
Expend!ture s 
$ 36.75 -5 -183.75 25 $ 30.929 
35.91 -4 -143.64 16 35.763 
38.39 -3 -115.17 9 40.597 
ij-O.77 -2 - 81.54 4 45.431 
1̂ 6.97 -1 - 46.97 1 50.265 
54.42 0 0 0 55.099 
63.51 1 63.51 1 59.933 
65.47 2 130.94 4 64.767 
67.76 3 203.28 9 69.601 
75.56 4 302.24 16 74.435 
80.58 5 402.90 25 79.269 
$606.09 0 531.80 110 $606.089 
Council of Economic Advisors, Economic Indicators (Washington, D„C. 
Government Printing Office, December 1970) p. 9. 
TABLE 6 
Comparison Chart 
(In Dollars) 
1963 1968/69 1975 
Bearing Sales, Sales 
Total Durable Goods 
Total U.S. Shipments-
Anti-Friction Bearings 
Total Replacement 
Bearing Shipments 
$ 71,900 $237,100 (1969) $386,000 
53.9 billion 90.0 billion (1969) 109 billion 
859 million 1,169 million (1968) 1,636 million ^ 
-o 
217 million 256 million (1968) 326 million 
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Chart 8 
Prajectad Growth In Total Durable Goods ($ billion) 
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Souroe: See Appendix Table 14 
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Chart 9 
Projected Growth in Total U.S. Anti-frictlen Bearing 
letien 
otal Reip: comment 
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Soure»*: See Apfmdlx Tables 12 4 13 
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Chart 10 
Projected Growth For Bearing Sale# ($ 1,000) 
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Source: See Appendix Table 11 
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the projected growth figures for 1975- Information for Table 
6 was derived from Appendix Tables 11 through 1[|.. 
Total anti-friction bearing shipments and total re­
placement bearing shipments are shown in Chart 9. By 1975, 
total anti-friction bearing shipments are predicted to reach 
$1,636 million (Appendix Table 13)» total replacement bear­
ing shipments are predicted to reach $326 million (Appendix 
Table 12). Total durable goods are shown graphically in 
Chart 9, with projected growth to $109 billion by 1975 
(Appendix Table II4.) . Charts 8 and 9 were constructed with 
data available as far back as 1957 using the straight-line 
trend method. Chart 10 was constructed in the same manner 
using data back to the establishment of Bearing Sales. Data 
on bearing distributors is limited since there are no local 
data and the span of time since establishment of Bearing Sales 
is a short seven years. With this in mind, two trend lines 
for Bearing Sales were drawn. The first, from I963 (first full 
year of operations) to 1966 shows growth of 38 percent per 
year. The second trend line, from 1966 to 1969 shows a 7-7 
percent rate of growth. Growth for the total period 1963-1969, 
as computed in Appendix Table 5 was 22 percent. 
Bearing Sales growth was rapid through 1966, when the 
economy was growing fairly rapidly. For this reason, sales 
were analyzed in two segments. In 1966, the economy entered 
a credit-tightening period, due to the restraint by the 
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Federal Reserve Board, and economic growth increased at a 
slower rate. Sales also tapered off for Bearing Sales after 
1966. This may have been due in part to the credit tighten­
ing, but there was one other factor. Bearing Sales' 1962 
establishment was in an area where there were no other bear­
ing distributors. Sales were generated by pulling business 
away from the two closest bearing distributors in Billings 
and Missoula and from individual bearing suppliers such as 
farm implement firms. By 1966, sales in the Great Falls area 
were being made by Bearing Sales rather than by distributors 
in Billings and Missoula and small local suppliers. Future 
sale increases are expected to be generated by new construc­
tion projects, more buying on the part of established custo­
mers, and by growth in new business within the Bearing Sales 
marketing area. 
Future construction projects in the early seventies, 
which might support bearing sales, include the Safeguard 
Anti-ballistic missile (ABM) System project near Conrad, 
Montana. Increased housing, business and other community 
construction due in part ot the ABM System and the same high 
level of farm and grain elevator sales will aid replacement 
bearing sales. Downtown Great Falls is presently constructing 
many new buildings and there are more modification programs 
projected at Malmstrom Air Force Base before 1975 which will 
involve construction equipment. Possible coal mining ventures 
in the state and a new international airport at Great Falls 
are projects in the planning stage. According to Mr. Charles 
53 
Hill, plant engineer at Anaconda Copper Company's Great Falls 
Plant, an increased capital outlay over the present $1 million 
per year might be realized if production doubles in the 
seventies as expected.^ 
Total durable goods growth has been 8.9 percent since 
1963, and is predicted to be $109 billion by 1975. Total 
U.S. anti-friction bearing shipments are predicted to reach 
$1,636 million by 1975 with a present growth rate of 5» 3 
percent. Using the straight-line trend method, total re­
placement bearing shipments by 1975 should be over $326 
million, based on the value of shipments from 1963-1968. 
Growth for replacement bearings from 1963-68 was 3»^ percent 
and is predicted to be 3.8 percent between 1963-1975. The 
U.S. Department of Commerce predicts that "following the 
anticipated growth in both consumer and industrial segments 
of the economy, bearing industry shipments are expected to 
grow at an average annual rate of approximately 5*5 percent, 
reaching $2 billion by 1975."^ 
Conclusion 
The future growth of Bearing Sales will depend partial­
ly upon the expected growth in the above three areas (total 
U.S. anti-friction bearings, total replacement bearing 
^Personal Interview with Mr. Charles Hill, Anaconda 
Copper Company. 
^U.S. Dept. of Commerce, U.S. Industrial Outlook for 
1970 (Washington, D.C.: Government Printing Office, 1970) 
pp. 280-3. 
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shipments, and total durable goods growth) and on the busi­
ness that is generated locally. Growth in durable goods, 
U.S. anti-friction bearings, and replacement bearings, and 
marketing area projections look very favorable through 1975 
for Bearing Sales. For the most realistic and accurate 
appraisal of expected sales. Appendix Table 16 was constructed, 
using a 68.3 percent confidence interval, (one standard devi­
ation). Bearing Sales can anticipate sales by 1975 to range 
from $367,000 to $405,000 without any significant portion of 
the increase due to a change in the price of bearings. 
CHAPTER IV 
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APPENDIX 
Average Monthly Sales by Year, 
Bearing Sales ($1,000) 
Average Monthly Sales (1961].-69) by Month ($1,000) 
Average Monthly Purchases by Year, 
Bearing Sales ($1,000) 
Average Monthly Purchases (196I1.-66, 69) 
by Month ($1,000) 
Average Monthly Sales and Purchases 
by Month, 196^-1969 
Bearing Sales Compounded Rate of Growth, 
1963-1969 ($1,000) 
Total Durable Goods Compounded Rate of Growth, 
1963-1969 ($ billion) 
Total U.S. Bearing Shipments Compounded 
Rate of Growth, 1962-1968 ($1,000) 
Total Replacement Bearing Shipments Compounded 
Rate of Growth, 1963-1968 ($1,000) 
Composition of Total Industrial Production 
Explanation of Nine Industrial Areas 
Straight-line Trend of Bearing Sales net 
Sales, 1963-1969; projected to 1975 
Straight-line Trend of Total Replacement Bearing 
Shipments, 1963-68; projected to 1975 
Straight-line Trend of U.S. Anti-friction Bearing 
Shipments, 1958-68; projected to 1975 
Straight-line Trend of Total Durable Goods, 
1958-68; projected to 1975 
Correlation Line: Bearing Sales vs. Total 
Durable Goods 
Growth Projections for Bearing Sales to 1975 
using a 68.3 percent Confidence Interval 
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TABLE 1 
Average Monthly Sales by Year, Bearing Sales ($1,000) 
Total Average 
Sales Sales 
196̂  80.8 6.7 
1965 131.14- 11.0 
1966 189.8 15.8 
1967 170.8 
1968 179.1 li;.9 
1969 237.1 19.8 
TABLE 2 
Average Monthly Sales (196IL|.-69) by Month ($1,000) 
JAN 9.3 
FEB 15.7 
MAR li^.l 
APR 13.4 
MAY 14.7 
JUN II4.. 1 
JLY 15.7 
AUG 15.8 
SEP 14^1 
OCT 12.2 
NOV 13.4 
DEC 12.5 
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TABLE 3 
Average Monthly Purchases by Year, Bearing Sales ($1,000) 
Total Average 
Purchases Sales 
1961| 6k.1 5.35 
1965 96.0 8.00 
1966 131.2 10.93 
1967 lll.i^ 9.29 
1968 129.4 10.79 
1969 168.7 14^06 
TABLE k 
Average Monthly Purchase (1961^.-66, 69) by Month ($1,000) 
JAN 5.6 
FEB 11.1 
MAR 8.1; 
APR 10.1 
MAY 10.0 
Jim 12.5 
JLY 9.3 
AUG 10.9 
SEP 10.3 
OCT 10.0 
NOV 12.2 
DEC 7.3 
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GRAPH 1 
Average Monthly Sales and Purchases Qy The Month, 1964-1969 
For Bearing Sales ($ 1,000) 
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TABLE 5 
Bearing Sales Compounded Rate of Growth 
1963-1969 
($1,000) 
Year Sales 
1963 71.9 
196IJ. 80.8 
1965 131. 
1966 189. 
1967 170.8 
1968 179.2 
1969 237.1 
F=P(l+i)^ = 237.2 = 71.9(l+i)^ 
(log 237.1 - log 71.9) = (1+i) 
6 
2.37L93 - 1.85673 = .51820 = .08637 = 1.220 
6 5 
i — 22. ' 
i = 38.2 (1963-66) i = 7.7 (1966-69) 
TABLE 6 
Total Durable Goods Compounded Rate of 
Growth, 1963-1969 
($ Billions) 
Year Amount 
1963 53.9 
196i| 59.2 
1965 66.3 
1966 70.8 
1967 73.0 
1968 83.3 
1969 90.0 
90.0 + 53.9(1+1)^ 
(1.95L2^ - 1.73159) = 1 + i 
S 
1 + i = .22265 = .03711 = 1.089 
5 
i = 8.9% 
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TABLE 7 
Total U.S. Bearing Shipments Compounded Rate 
of Growth, 1962-1968 
($1,000) 
Year Sales 
1962 858.6 
1963 899.2 
196^ 982.7 
1965 1085.5 
1966 1209.5 
1967 1161.0 
1968 1169.3 
1 = 5.3# 
TABLE 8 
Total Replacement Bearing Shipments Compounded 
Rate of Growth, 1963-1968 
($1,000) 
Year 
1963 
196if 
1965 
1966 
1967 
1968 
Sales 
216.7 
225.3 
21̂ -8.5 
261.6 
256.7 
255.9 
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TABLE 9 
Composition, of Total Industrial production 
Manufacturing 
Durable Goods 
Primary metals 
Fabricated metal products 
Machinery 
Transportation equipment 
Instruments and related products 
Clay, glass, and stone products 
Lumber and products 
Furniture and fixtures 
Miscellaneous manufacturing 
Non-durable Goods 
Textile mill products 
Apparel products 
Leather and products 
Paper and products 
Printing and publishing 
Chemicals and products 
Petroleum products 
Rubber and plastic products 
Foods and beverages 
Tobacco products 
Mining 
Utilities 
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TABLE 10 
Explanation of the Nine Industrial Areas 
Heavy Industry - produce smelted minerals or heavy metal 
Products (also Includes the Burlington Northern Rail­
road ) 
Heavy Equipment - sell heavy construction equipment and 
machinery 
Construction - companies engaged in construction 
Trucking - companies engaged in trucking or transportation 
Automobile Repair - auto garages, truck, and airplane repai 
companies 
Industrial Supply - hardware stores, bearing competitors, e 
Farmers and Grain Elevators - Self-explanatory 
Farm Equipment - farm implement stores 
Government - federal, state, and local governments and 
schools, etc. 
Other - any company or person other than the above 
Year 
1963 
1961; 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1971|. 
1975 
TABLE 11 
Straight-line Trend of Bearing Sales net 
Sales, 1963-69; projected to 1975 
Net Sales Deviations Sales Weighted Deviations Long-term Trend 
(thousands) in Years by Deviations Squared of Net Sales""' 
Y X XY xf I 
$ 71.9 -3 -215.7 9 $ 73.18 
80.8 -2 -161.6 I; 99.31 
131.4̂  -1 -131.̂  1 125.̂  ̂
189.9 0 0 0 151.57 
170.8 1 170.8 1 177.70 
179.2 2 358.4 k 203.83 
237.1 3 711.3 9 229.96 
$1061.0 0 731.8 ^ 
a = 1061.0 = 151.57 b = 7 31.8 = 26.13 
7 2B 
$256.09 
282.23 
308.35 
334.48 
360.61 
386.74 
^Projected net sales in thousands of dollars. 
Year 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
TABLE 12 
Straight-line Trend of Total Replacement 
Bearing Shipments, 1963-1968; projected to 1975 
Net Sales 
(millions) 
Y 
Deviations in 
6-mo. Interval 
X 
Sales Weighted 
by Deviations 
XY 
Deviations 
Squared 
X2 
Long-term Trend 
of Net Sales* 
I 
$ 216.70 
225.30 
248.50 
261.60 
256.70 
255.90 
$1464.70 
a 146L. 
-5 
-3 
-1 
1 
3 
5 
0 
70 = 244.11 
-1083.50 
- 675.90 
- 248.50 
261.60 
770.10 
1279.50 
303.30 
303.30 
70 
25 $222.46 
9 231.12 
1 239.78 
1 248.44 
9 257.10 
2£ 265.76 
70 
4.33/6 mo. interval 
,$274.42 
, 283.08 
, 291.74 
, 300.40 
, 309.06 
. 317.72 
, 326.38 
vn 
^Projected net sales in millions of dollars. 
Year 
1958 
1959 
I960 
1961 
1962 
1963 
1961]. 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
197k 
1975 
TABLE 13 
Straight-line Trend of U.S. Anti-friction Bearing 
Shipments, 1958-1968; projected to 1975 
Net Sales 
(millions) 
Y 
Deviations 
in Years 
X 
Sales Weighted 
by Deviations 
XY 
Deviations 
Squared 
X2 
Long-term Trend 
of Net Sales* 
I 
$ 587.5 
813.9 
769.4 
738.7 
858.6 
899.2 
982.7 
1085.5 
1209.5 
1161.0 
1169.3 
$10275.3 
a 
~5 
-k 
-3 
-2  
-1 
0 
1 
2 
3 
i 
0 
10275.3 = 934.11 
11 
-2937.50 
-3255.60 
-2308.20 
-1477.40 
- 858.60 
0 
982.70 
2171.00 
3628.50 
4644.00 
5846.50 
6435.90 
25 $ 641.61 
16 700.11 
9 758.61 
4 817.11 
1 875.61 
0 934.11 
1 992.61 
4 1051.11 
9 1109.61 
16 1168.11 
25 1226.61 
110 
b = 6435.90 = 58.50 
110 
$1285.11 
1343.61 
l402.ll 
1460.61 
1519.11 
1577.61 
1636.11 
^Projected net sales in millions of dollars. 
Year 
1957 
1958 
1959 
I960 
1961 
1962 
1963 
196̂  
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
TABLE II4. 
Straight-line Trend of Total Durable Goods, 
1958-1968; projected to 1975 
Net Sales Deviations Sales Weighted Deviations Long-term Trend 
(billions) in Years by Deviations Squared of Net Sales* 
Y X XY X2 I 
$ I|.0.8 -6 -2̂ .80 36 $ 33.08 
37.9 -5 -189.50 25 37.29 
kU.3 -k -177.20 16 ^1.50 
45.3 -3 -135.90 9 45.71 
k.k'2 -2 - 88.i|.0 4. 49.92 
49.5 -1 - 1+9.50 1 54.13 o 
53.9 0 0 0 58.34 
59.2 1 59.20 1 62.55 
66.3 2 132.60 4 66.76 
70.8 3 212.40 9 70.97 
73.0 4 292.00 16 75.18 
83.3 5 416.50 25 79.39 
90.0 6 540.00 36 83.60 
$758.50 0 767.20 182 
a = 758.SO = 58.34 b = 767.20 = 4.21 
13 182 
$ 87.81 
, 92.02 
. 96.23 
, 100.44 
, 104.65 
, 108.86 
-"-Projected net sales in billions of dollars. 
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Table 15 
Correlation Line: Bearing Sales vs. Durable Goods 
405<v 
390 \ jRpejeeted 4975 Csmf&dsmee T:m+#wm1 
/ for Sales of Bearing Sales (Appendix Table 16) 
375̂  
360 
3̂ 5 
330 
315 
300 
285 
270  ̂
255 I 
240 ® 
% 
225 n 
210 8 
. 69 
/ 
195 H 
180  ̂
8 
1 5 0  g  
135 I 
120 % 
•"I 
90 
75 
60 
45 
: /  
0  
66 
66 
7 
/ 
, M 
. /3 
/ 
yProjeoted 1975 
i/Durable Goods 
X (Appsndix Table 14) 
Total Durabl» Goods In BUllona of DoUUtr* 
TABLE 16 
Growth Projections for Bearing Sales to Year 
1975 Using a 68.3 percent Confidence Interval 
(The Standard Error of Estimate) 
X 
Y 
Y est. 
-3 
71.90 
73.18 
-2 
80.80 
99.31 
-1 
131.40 
125.44 
0 
189.80 
151.57 
1 
170.80 
177.70 
2 
179.20 
203.83 
3 
237.10 
229.96 
X - Y est. -1.28 -18.51 5.96 38.23 -6.90 -24.63 7.14 
s^Y.x = (Y-Y est)^ = 1.6̂  + 3̂ 2.62 Î + 35.52 + 1461.53 + 47.61 + 50.98 + 606.614. 
N 7 
s^y.x = 363.79 sy.x = 19.05 
1975 Estimated Sales: $386,7^0 ± 19,050 = Range $367,690 to $lj.05,790 
See Appendix Table 11 for projected sales to 1975 for Bearing Sales 
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